Cigarette smoke-induced damage-associated molecular pattern release from necrotic neutrophils triggers proinflammatory mediator release.
Cigarette smoking, the major causative factor for the development of chronic obstructive pulmonary disease, is associated with neutrophilic airway inflammation. Cigarette smoke (CS) exposure can induce a switch from apoptotic to necrotic cell death in airway epithelium. Therefore, we hypothesized that CS promotes neutrophil necrosis with subsequent release of damage-associated molecular patterns (DAMPs), including high mobility group box 1 (HMGB1), alarming the innate immune system. We studied the effect of smoking two cigarettes on sputum neutrophils in healthy individuals and of 5-day CS or air exposure on neutrophil counts, myeloperoxidase, and HMGB1 levels in bronchoalveolar lavage fluid of BALB/c mice. In human peripheral blood neutrophils, mitochondrial membrane potential, apoptosis/necrosis markers, caspase activity, and DAMP release were studied after CS exposure. Finally, we assessed the effect of neutrophil-derived supernatants on the release of chemoattractant CXCL8 in normal human bronchial epithelial cells. Cigarette smoking caused a significant decrease in sputum neutrophil numbers after 3 hours. In mice, neutrophil counts were significantly increased 16 hours after repeated CS exposure but reduced 2 hours after an additional exposure. In vitro, CS induced necrotic neutrophil cell death, as indicated by mitochondrial dysfunction, inhibition of apoptosis, and DAMP release. Supernatants from CS-treated neutrophils significantly increased the release of CXCL8 in normal human bronchial epithelial cells. Together, these observations show, for the first time, that CS exposure induces neutrophil necrosis, leading to DAMP release, which may amplify CS-induced airway inflammation by promoting airway epithelial proinflammatory responses.